Decreased caspase-3 activity in human lens epithelium from posterior subcapsular cataracts.
Apoptosis has been implied in normal lens development in the embryo as well as in lens fibre differentiation. It has also been suggested to play a role in non-congenital cataract and in the formation of posterior subcapsular opacification, but data on the presence of apoptosis in human lens epithelium from cataractous lenses are scarce and conflicting. The present study aimed to investigate apoptosis in lens epithelium from patients undergoing cataract surgery. The amount of apoptosis detected was correlated to age, gender, type of cataract, medications and disease. Moreover, the ability of human lens epithelial cells in culture to respond to the apoptosis-inducing agent staurosporin by activation of caspase-3 was investigated. Human lens capsulotomy specimens were collected immediately after surgery, frozen and later analysed with respect to caspase-3 activity, using the fluorogenic substrate Ac-DEVD-AMC. Generally, the activity of caspase-3 detected in this manner was very low and in 23% of the specimens it was non-detectable. However, there were differences in caspase activity between lens epithelial cells from different types of cataract, where samples from lenses with posterior subcapsular cataract exhibited significantly lower caspase-3 activity than lenses with a clear subcapsular zone. Age, gender or medications did not show any correlation with caspase activity but human capsulotomy specimens from diabetic patients exhibited significantly lower caspase-3 activity. Staurosporin caused a concentration-dependent increase in caspase activity in cultured human lens epithelial cells and the amount of apoptotic nuclei was also increased as viewed by staining with Hoechst 33342, showing chromatin condensation and nuclear fragmentation. Similar results were obtained when fresh human lens capsulotomy specimens were exposed to 1000 nM staurosporin for 24 hr. To conclude, the present data indicate that human lens epithelial cells have the ability to respond to apoptosis-inducing agents with caspase-3 dependent apoptosis, and that even though the general level of apoptosis in human lens epithelium in vivo is low, there are differences in caspase-3 activity levels in lenses with or without posterior subcapsular cataract. The latter finding supports previous studies indicating that this type of cataract may result from defective differentiation, in which apoptosis may play an important role.